Mutational analyses of the thermostable NAD+-dependent DNA ligase from Thermus filiformis.
The crystal structure of NAD+-dependent DNA ligase from Thermus filiformis (Tfi) revealed that the protein comprised four structural domains. In order to investigate the biochemical activities of these domains, seven deletion mutants were constructed from the Tfi DNA ligase. The mutants Tfi-M1 (residues 1-581), Tfi-M2 (residues 1-448), Tfi-M3 (residues 1-403) and Tfi-M4 (residues 1-314) showed the same adenylation activity as that of wild-type. This result indicates that only the adenylation domain (domain 1) is essential for the formation of enzyme-AMP complex. It was found that the zinc finger and helix-hairpin-helix (HhH) motif domain (domain 3) and the oligomer binding (OB)-fold domain (domain 2) are important for the formation of enzyme-DNA complex. The mutant Tfi-M1 alone showed the activities for in vitro nick-closing and in vivo complementation in Escherichia coli as those of wild-type. These results indicate that the BRCT domain (domain 4) of Tfi DNA ligase is not essential for the enzyme activity. The enzymatic properties of Tfi-M1 mutant (deleted the BRCT domain) were slightly different from those of wild-type and the nick-closing activity of Tfi-M1 mutant was approximately 50% compared with that of wild-type.